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Real Party In Interest 
The real party in interest is 3M Company (formerly known as Minnesota Mining and 
Manufacturing Company) of St. Paul, Minnesota and its affiliate 3M Innovative Properties 
Company of St. Paul, Minnesota. 

Related Appeals Anp Interferences 
Appellants are unaware of any related appeals or interferences. 

Status of Claims 
| Claims 1-25 are pending. Claims 1-25 stand rejected. 

! 

Status of Amendments 
No amendments have been filed after the final rejection. 



Summary Of Claimed Subject Matter 

Independent claim 1 concerns a fuel cell cathode catalyst comprising nanostructuved 
elements (defined in the Specification at page 3, lines 30-32) which comprise microstructured 
support whiskers (Specification at page 5 3 line 27 — page 6, line 6) bearing nanoscopic catalyst 
particles (defined in the Specification at page 4, lines 1-4). In the claims at issue, the nanoscopic 
catalyst particles are made by alternating application of first and second layers (Specification at 
page 6, line 7 - page 7 3 line 1 1), said first layer comprising platinum and said second layer being 
an alloy or intimate mixture of iron and a second metal selected from the group consisting of 
Group VIb metals, Group Vllb metals and Group VUIb metals other than platinum and iron, 
where the atomic ratio of iron to said second metal in said second layer is between 0 and 10, 
where the planar equivalent thickness (defined in the Specification at page 4, lines 11-18) ratio of 
said first layer to said second layer is between 0.3 and 5, and wherein the average bilayer planar 
equivalent thickness (defined in the Specification at page 4, lines 19-21) of said first and second 
layers is less than 100 A. 

Independent claim 19 concerns a method of making a fuel cell cathode catalyst 
comprising nanoscopic catalyst particles (defined in the Specification at page 4, lines 1-4) 
comprising the alternate steps of vacuum deposition (Specification at page 6, line 22 - page 7, 
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line 1 1 ) of a first layer comprising platinum and vacuum deposition of a second layer comprising 
an alloy or intimate mixture of iron and a second metal selected from the group consisting of 
Group VIb metals, Group VTIb metals and Gioup VHIb metals other than platinum and iron, 
where the atomic ratio of iron to said second metal in said second layer is between 0 and 10, 
wherein said deposited platinum and said deposited alloy or intimate mixture of two metals form 
a bilayer having an average bilayer planar equivalent thickness (defined in the Specification at 
page 4, lines 19-21) of less than 100 A, wherein the planar equivalent thickness (defined in the 
Specification at page 4, lines 11-18) ratio of deposited platinum to the deposited alloy or intimate 
mixture of two metals is between 03 and 5. 

Grounds of Rejection to be Reviewed on Appeal 

First Ground of Rejection 

Claims 1-25 stand rejected under 35 U.S.C. § 103(a) as purportedly unpatentable over a 
single reference, U.S.Pat No. 5,879,827 (Debe), taken alone. 

Argument 

First Ground of Rejection 

Claims 1-25 stand rejected under 35 U.S.C. § 103(a) as purportedly unpatentable over a 
single reference, U.S.Pat No. 5,879,827 (Debe), taken alone. 

It is axiomatic that, in order to establish a prima facie case of obviousness of a claim, all the 
claim limitations must be taught or suggested by the prior art. In re Royka, 490 F.2d 981, 1 80 
USPQ 580 (CCPA 1974); In re Wilson, 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA 
1970)(cited at MPEP § 2143.03). In the present case, no prima facie case of obviousness have been 
established because the cited reference fails to teach or suggest claim limitations recited in the 
present claims. 

Indeed, the Office Action recognizes numerous claim limitations recited in all of the present 
claims that are not taught in Debe (July 3 Office Action at pages 3 and 7-8), including: 

~a first layer comprising platinum and said second layer being an alloy or intimate mixture 
of iron and a second metal selected from the group consisting of Group VIb metals, Group Vllb 
metals and Group Vlilb metals other than platinum and iron, 

3 
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—where the atomic ratio of iron to said second metal in said second layer is between 0 and 

-where the planar equivalent thickness ratio of said first layer to said second layer is 
between 0.3 and 5, and 

--wherein the average bilayer planar equivalent thickness of said first and second layers is 
less than 100 A. 

Claims 2-18 and 20-25 add additional features to independent claims 1 and 19, including 
features also not found in the single cited reference. Thus, claims 2-18 and 20-25 are patentable for 
those additional reasons. 

The Examples of the present application (Specification at pages 7-14) include numerous 
demonstrations (Tables 1-8) of oxygen metric measurements for catalysts according to the present 
invention along with similar oxygen metric measurements for comparative catalysts (labeled U C"). 
The Examples demonstrate the distinct and superior performance exhibited by the catalysts 
according to the present invention. 

Since no prima facie case of obviousness is made over this single reference, Applicants 
assert that the rejection of claims 1-25 under 35 U.S.C. § 103(a) should be reversed. 

Conclusion 

For the foregoing reasons, appellants respectfully submit that the Examiner has erred in 
rejecting this application. Please reverse the Examiner on all counts. 

Respectfully submitted, 



April 3. 2007 

Date 

Office of Intellectual Property Counsel 
3M Innovative Properties Company 
Facsimile No.: 651-736-3833 
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Claims Appendix 

1 . (Original) A fuel cell cathode catalyst comprising nanostructured elements which comprise 
microstructured support whiskers bearing nanoscopic catalyst particles, said nanoscopic catalyst 
particles made by alternating application of first and second layers, said first layer compriang 
platinum and said second layer being an alloy or intimate mixture of iron and a second metal 
selected from the group consisting of Group VIb metals. Group Vllb metals and Group Vlllb 
metals other than platinum and iron, where the atomic ratio of iron to said second metal in said 
second layer is between 0 and 10, where the planar equivalent thickness ratio of said first layer to 
said second layer is between 0.3 and 5, and wherein the average bilayer planar equivalent 
thickness of said first and second layers is less than 100 A. 

2. (Original) The fuel cell cathode catalyst according to claim 1 wherein the planar equivalent 
thickness ratio of said first layer to said second layer is between 0.3 and 2.5, and wherein the 
average bilayer planar equivalent thickness of said first and second layers is greater than 8 A. 

3. (Original) The fuel cell cathode catalyst according to claim 1 where the atomic ratio of iron to 
said second metal in said second layer is between 0.01 and 10. 

4. (Original) The fuel cell cathode catalyst according to claim 1 wherein said second metal is 
selected from the group consisting of nickel, cobalt and manganese. 

5. (Original) The fuel cell cathode catalyst according to claim 3 wherein said second metal is 
selected from the group consisting of nickel, cobalt and manganese. 

6. (Original) The fuel cell cathode catalyst according to claim 1 wherein said second metal is 
nickel. 

7. (Original) The fuel cell cathode catalyst according to claim 6 wherein the planar equivalent 
thickness ratio of said first layer to said second layer is between 0.3 and 2.5, and wherein the 
average bilayer planar equivalent thickness of said first and second layers is greater than 8 A. 
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8. (Original) The fuel cell cathode catalyst according to claim 3 wherein said second metal is 
nickel. 

9. (Original) The fuel cell cathode catalyst according to claim 8 wherein the atomic ratio of iron 
to nickel in said second layer is between 0.01 and 0.4. 

10. (Original) The fuel cell cathode catalyst according to claim 8 wherein the atomic ratio of 
iron to nickel in said second layer is between 0.01 and 0.1 5. 

1 1 . (Original) The fuel cell cathode catalyst according to claim 1 wherein said second metal is 
cobalt 

12. (Original) The fuel cell cathode catalyst according to claim 1 1 wherein the planar equivalent 
thickness ratio of said first layer to said second layer is between 0.3 and 2.5, and wherein the 
average bilayer planar equivalent thickness of said first and second layers is greater than 8 A. 

13. (Original) The fuel cell cathode catalyst according to claim 3 wherein said second metal is 
cobalt. 

j 14. (Original) The fuel cell cathode catalyst according to claim 13 wherein the planar equivalent 

i 

thickness ratio of said first layer to said second layer is between 0.3 and 2, and wherein the 
average bilayer planar equivalent thickness of said first and second layers is greater than 8 A, 

15. (Original) The fuel cell cathode catalyst according to claim 1 wherein said second metal is 
manganese. 

16. (Original) The fuel cell cathode catalyst according to claim 15 wherein the average bilayer 
planar equivalent thickness of said first and second layers is greater than 8 A. 

17. (Original) The fuel cell cathode catalyst according to claim 3 wherein said second metal is 
manganese. 

6 
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1 8. (Original) The fuel cell cathode catalyst according to claim 17 wherein the planar equivalent 
thickness ratio of said first layer to said second layer is between 1 .25 and 5. 

19. (Original) A method of making a fuel cell cathode catalyst comprising nanoscopic catalyst 
particles comprising the alternate steps of vacuum deposition of a first layer comprising platinum 
and vacuum deposition of a second layer comprising an alloy or intimate mixture of iron and a 
second metal selected from the group consisting of Group VIb metals, Group VITb metals and 
Group Vlllb metals other than platinum and iron, where the atomic ratio of iron to said second 
metal in said second layer is between 0 and 1 0, wherein said deposited platinum and said 
deposited alloy or intimate mixture of two metals form a bilayer having an average bilayer planar 
equivalent thickness of less than 100 A, wherein the planar equivalent thickness ratio of 
deposited platinum to the deposited alloy or intimate mixture of two metals is between 0.3 and 5. 

20. (Original) The method according to claim 19 wherein said vacuum deposition steps are 
earned out substantially in the absence of oxygen. 

21 . (Original) The method according to claim 19 wherein said platinum and said alloy or 
intimate mixture of iron and a second metal are deposited on microstructured support whiskers. 

22. (Original) The method according to claim 19 wherein said second metal is selected from the 
group consisting of nickel, cobalt and manganese. 

23. (Original) The method according to claim 19 wherein said second metal is nickel. 

24. (Original) The method according to claim 19 additionally comprising the step of removing 
at least a portion of said alloy or intimate mixture of two metals after said deposition steps. 

25. (Original) A fuel cell cathode catalyst comprising nanoscopic catalyst particles made 
according to the method of claim 23. 

7 



11/13 



PACE 11/13 * RCVD AT 4/3/2007 4:05:29 PM [Eastern Daylight Time]* SVR:USPTO-EFXRF-2/13 * DNIS:2738300 • CSID:651 733 9191 



* DURATION (mm-ss): 04-56. 



2007-ARr-03 03:10 PM 3M 6517339191 



12/13 




5S460US002 



None. 
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